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1 | INTRODUCTION
Mucormycosis is an uncommon, life-threatening infection caused by
opportunistic fungi included in theMucorales order, which mostly affects
immunosuppressed patients.1 Mucormycosis can exhibit different clini-
cal presentations depending on the involved organ, including pulmonary,
gastrointestinal, rhinocerebral, cutaneous, and disseminated infections.1
Primary cutaneous mucormycosis results from percutaneous
inoculation of fungal spores, usually following thermal burns or
trauma. A secondary form results from hematogenous dissemination
and affects predominantly immunosuppressed patients.1
Although nonspecific, most patients with cutaneous mucormycosis
will present with a necrotic ulcer, nodule or plaque with surrounding
erythema and edema.1 The histopathological examination shows a vari-
able appearance.2
We report a case of primary cutaneous mucormycosis which most
striking histopathologic feature was groups of necrotic adipocytes lac-
king nuclei, with a finely granular and basophilic hue within the cyto-
plasm, resembling pancreatic panniculitis.
1.1 | Case presentation
A 67-year-old Caucasian woman presented to our dermatology clinic
with a two-week history of a painful, large necrotic ulcer overlying an
erythematous and violaceous patch on the left leg. (Figure 1). Four
months before, she was diagnosed with renal cell carcinoma with lung
and brain metastases, and was being treated with sunitinib. She was
also undergoing whole-brain radiotherapy in combination with dexa-
methasone 4 mg twice daily. She denied local trauma or fever.
An incisional biopsy at the edge of the lesion revealed a predomi-
nantly lobular panniculitis, with groups of necrotic adipocytes lacking
nuclei, with a finely granular and basophilic hue within the cytoplasm
due to saponification (Figure 2). These findings closely resembled the
so-called ghost adipocytes of pancreatic panniculitis. However, serum
amylase and lipase levels were not elevated, she did not present
abdominal pain and had no prior history of pancreatic disease. Addi-
tionally, a predominantly neutrophilic infiltrate and lipophagic granulo-
mas were seen at the periphery of necrotic fat lobules. No needle-
shaped refractile crystals were seen within necrotic adipocytes.
F IGURE 1 Clinical image showing a large 7 cm stellate necrotic
ulcer overlying an erythematous and violaceous patch on the left
lateral distal lower leg
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Numerous broad, thick-walled, non-septate hyphae scattered
throughout necrotic areas were highlighted with periodic acid-Schiff
(PAS) and Grocott stains. These hyphae seemed to branch in a right-
angle. We did not find any fungal hyphae within the wall and lumina
of blood vessels and there was no evidence of congestion or throm-
bosis. The diagnosis of a panniculitis secondary to fungal infection
was established.
A skin polymerase chain reaction (PCR) assay detected DNA from
Rhizopus oryzae. Blood cultures did not isolate any microorganism and
the galactomannan antigen assay was negative.
The patient underwent surgical debridement, but died after one
week. The cause of her death was attributed to advanced neoplastic
disease.
2 | DISCUSSION
Cutaneous mucormycosis is a deep fungal infection of the skin that
can present different histopathological patterns. Most patients have
typical features of infective panniculitis, with suppurative granulomas
F IGURE 2 Histopathology features (A) Scanning magnification shows a predominantly lobular panniculitis. (B) Large areas of necrotic
adipocytes, with a dense inflammatory infiltrate and red cell extravasation. (C) Necrotic adipocytes lacking nuclei, with a finely granular and
basophilic hue within the cytoplasm. A predominantly neutrophilic infiltrate is present at the periphery of necrotic fat lobules. (D) Large areas of
calcification. (E) Broad, thick-walled, non-septate hyphae scattered throughout necrotic areas. (A-C: Hematoxylin-eosin stain; original
magnifications: 5×, 40×, 400×; D: von-Kossa stain; original magnification: 100×; E: Periodic acid-Schiff stain: original magnification: 400×)
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within the lobule and a neutrophilic infiltrate.2 Requena et al
described a series of 13 patients with cutaneous mucormycosis in
which histopathologic features mimicked pancreatic panniculitis and
gouty panniculitis.3 As in the cases reported, we observed a lobular,
calcifying panniculitis with ghost adipocytes that are the hallmark of
pancreatic panniculitis.
Pancreatic panniculitis is a lobular necrotizing panniculitis, featur-
ing ghost-like adipocytes with thick shadowy walls and no nuclei as
well as granular basophilic material within and around necrotic adipo-
cytes, due to saponification of free fatty acids by calcium salts.4 The
pathogenesis of this disorder is explained by distant action of systemi-
cally released pancreatic enzymes, mostly lipase, that cause lipolysis
and fat necrosis with consecutive inflammatory reaction.4 Requena
et al suggested that the pathogenesis of cutaneous mucormycosis
presenting as a pancreatic panniculitis is likely to be related to the
local effect of the lipase produced by Mucoraceae fungi.3 Dystrophic
calcification in ghost adipocytes in cutaneous mucormycosis likely
results from hydrolytic action of lipase on fat followed by calcium
deposition, a process known as saponification.3
Previous reports described overlap cases where both ghost adipo-
cytes and needle-shaped refractile crystals were seen within necrotic
adipocytes.3,5,6 As with ghost adipocytes, urate crystal production in
cutaneous mucormycosis may be caused by enzymatic substances
released from Mucoraceae fungi. These fungi are thought to produce
oxalic acid that act on the purine contents of necrotic adipocytes
thereby resulting in the formation of calcium oxalate monohydrate
crystals.3 However, we did not find intracellular crystals resembling
urate crystals found in gouty panniculitis.
The increase in serum amylase and/or lipase levels is a well-
described side effect of tyrosine kinase inhibitors, including sunitinib.
Although rare, acute pancreatitis has also been reported, mostly in
patients being treated for metastatic renal cell carcinoma.7 The pres-
ence of numerous fungal hyphae scattered through necrotic areas
allowed the histopathologic differential diagnosis with pancreatic pan-
niculitis. Furthermore, our patient had no prior history pancreatic dis-
ease, did not present abdominal pain and serum lipase and amylase
were not elevated.
The differential diagnosis also included other fungal-related pan-
niculitis, in particular cutaneous aspergillosis, as this microorganism is
able to secrete extracellular lipase and therefore can mimic pancreatic
panniculitis.5 The 90 branching was suggestive of mucormycosis and
skin PCR assay confirmed the diagnosis.
We present a case of primary cutaneous mucormycosis without
inciting trauma, in a patient with a metastatic malignant neoplasm
who was being treated with a tyrosine kinase inhibitor. Although most
cases of primary cutaneous mucormycosis result from percutaneous
inoculation of fungal spores following thermal burns or trauma, this
condition has also been reported in immunocompromised patients
without any precipitating factor.8
In our case, the diagnosis of cutaneous mucormycosis was
only considered after the histopathologic finding of fungal hyphae
scattered through subcutaneous tissue. Skin PCR assay allowed
fungus identification. The patient presented a rapidly progressive
and aggressive clinical course, unresponsive to surgical debride-
ment and died before initiating any antifungal drug. Cutaneous
mucormycosis is a serious infection, with a high overall mortality.2
The diagnosis of cutaneous mucormycosis is challenging and a
high clinical awareness may improve the prognosis, as early diag-
nosis and prompt management are crucial to prevent fatal
outcome.
3 | CONCLUSION
Cutaneous mucormycosis is an emerging fungal infection that must be
considered in the differential diagnosis of a calcifying panniculitis, par-
ticularly in immunocompromised patients. Although ghost adipocytes
are a classic hallmark of pancreatic panniculitis, an infectious source
should be considered in their presence.
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